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Assistant Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

DECLARATION UNDER 37 CFR ? m <W VPTOR INVENTION IN A 
WTO MEMBER COUNTRY TO OVERCOME A CITED PATENT REFERENCE 

Dear Sir; 

The undersigned, being the named inventor of the subject application, declares and states 
the following: 

(1) I conceived o f and completed the invention described and claimed in the subject 
application, in Japan, prior to December 1, 1997, the filing date of the Higgins U.S. Patent 
6,064,114 cited in the Office Action mailed June 26, 2001 in the above matter. 

(2) As proof thereof, I provide the following:: 

(a) Exhibit A, which is a full and complete copy of a written Idea Proposal dated 
prior to September 1, 1997, which I prepared and submitted to the Intellectual Property Division 
of NEC Corporation, where the document was stored in the "UNIPAT" data base of NEC 
Corporation. As can be seen, the basic concept of tho invention, and drawing thereof, are found 
in Exhibit A. A sworn English translation of Exhibit A is also enclosed herewith. 

(b) My Idea Proposal was accepted for filing, and my written Idea Proposal 
(Exhibit A) was then supplied to an outside Japanese Patent Law Firm, who then prepared the 
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Serial No. 09/335,001 

documents for filing a Japanese patent application. The application was prepared, reviewed by 
me, and filed in the Japanese Patent Office, as Japanese Patent Application Serial No. 
359478/1997, filed December 26, 19.97. 

(3) The foregoing and attachments clearly show a date of conception and completion of 
the invention of this application all prior to the December 1, 1997 filing date of the Higgins 
patent.' Moreover, having conceived of the invention prior to December 1. 1997, 1 proceeded 
diligently to prepare a complete written disclosure of same and to then promptly file a patent 
application, Initially in Japan, and thereafter in the United States, covering the invention. At no 
time between my conception of the invention, and my filing of the subject U.S. Patent 
Application; did I ever intend to abandon the invention. 

As the named inventor, I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information and belief are believed to be 
true; and Turther that these statements were made with the knowledge that willful false 
statements and the like so madc.are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of die application or any patent issued thereon. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



S Appln of: MATSUDA <T ^ 

U.S. Application Serial No.: 09/222,524 y f c ^/^- R 



For: SEMICONDUCTOR DEVICE 

VERIFICATION OF TRANSLATION 

Assistant Commissioner of Patents & Trademarks 1 
Washington, DC 20231 

Dear Sire: 

The undersigned hereby certifies that I am conversant in both Japanese and English 
languages, that I have prepared the attached English translation of the Japanese text attached as 
Exhibit A and that the English translation is a true, faithful and accurate translation of the 
attached Exhibit a 

I further declare that all statements made of my own knowledge are true and that all 
statements made on information and belief are with the knowledge that willful false statements 
and the like are punishable by fine or imprisonment, or both, under 18 USC § 1001, and that 
such false statements may jeopardize the validity of the application or any patent issuing 
therefrom. 

Dat e September 1, 2001 Signature 

Typed Name YUKUO NISHIMURA 
Address c/o Nishiroura International Patent Office Nakamura The First Bldg. 



Kifain-aua. Saitama. Saitama. Japan 
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Department Reference No. 753-10074 
Proposed date: September 29, 1997 
Group code: Internal No. 0174 
Approved by: Manager, MORIS HI GE 

Department to which proposer belongs: 

Head department of semiconductor high density packaging 
Development section of packaging technology 

Name of proposer: Shuichi MATSUDA 

Field of application: Semiconductor IC packaging 

Applied product: CSP 

Experiment or Prototype: Experiment 

Prior patent (Patent publication number) : Non 

Prior reference: Non 

Superior name: Hirohumi NAKAJIMA 
Determination: 

Patent application in foreign country: US 
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Evaluation committee 



Name of person in charge of evaluation: 



Sueo MORISHIGE, Kenji SUGAWARA 



Determined date: October 3, 1997 



Result of evaluation: Application 

Patent Application in foreign country: US 

I have understood contents of the invention by reading 
one to four pages in the proposal sheet including the drawing 

Kenichiro KATA 
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1. [Title of the Invention] 

Assembly method of semiconductor IC (Integrated Circuit) 
device (Method for reducing open fault at joint portion by making 
wiring multiple) 

2. [Feature of the Invention] 

In the chip size package in which a carrier tape and a 
joint electrode with a semiconductor chip formed on the carrier 
tape is junctioned to an electrode of a chip, a plurality of 
electrodes of semiconductor chips is mounted for a single wiring 
and connection is established between them, and a plurality 
of joint sections corresponding to the chip electrodes for one 
wiring on a side of a carrier tape is mounted and, by connecting 
them, the carrier tape and the joint section of the semiconductor 
chip can have a plurality of paths for one wiring . In many cases , 
electrical failures in the assembly of the chip size package 
are attributable to open faults at the joint section. By using 
a plurality of paths at the joint section, it is possible to 
lower the occurrence ratio of the open fault. 

3.1 [Configurations, operations, manufacturing method and 
procedures in the Invention] 

A plurality of chip electrodes is used for single wiring 
of power-source / ground line in particular. To correspond to 
this, a plurality of the joint electrode of the carrier tape 
is mounted. By connecting them, the single wiring can have a 
plurality of transmission paths at the joint section between 
the chip and the tape. 
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3.2 [Main effects of the Invention] 

By making multiple the wiring at the joint section where 
the failure easily occurs, it is possible to remarkably reduce 
the open fault. Moreover, places where the wiring is made 
multiple is the ground / power source line and these lines are 
placed at the corner portion of the chip in many cases. Since 
the corner portion is a place where greatest differences in 
thermal expansion between the chip and the carrier tape occur, 
the increase in the joint sections at the corner portion serves 
to dynamically increase the strength between the chip and the 
carrier tape, thus decreasing the connection fault. 

3.3 [Reasons for achievement of above effects] 

By making multiple the wiring at the joint section, even 
if the open fault occurs in one of the paths, conductivity can 
be obtained by other path. Moreover, by mutual reinforcement 
among adjacent joint sections, it is possible to withstand the 
difference in the thermal expansion between the carrier tape 
and the chip. 

4. [Embodiment of the Invention] 

Embodiment of the invention is shown in the attached 
drawing. In the assembly of the chip size package, a plurality 
of liens corresponding to the ground wiring is used both on 
the sides of the tape and the chip and they are junctioned to 
each otheir, 

4.1 [Configurations ia embodiment] 

In the joint section made up of the carrier tape and the 
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chip, for the existing wiring of the chip, additional electrodes 
having the same potential are mounted. Additional pads having 
the same potential for the existing pad are also mounted in 
the chip and each of them is connected. 

4.2 [Description of operations in embodiment! 

Since the joint section has the two paths for the single 
wiring, even if the open fault occurs in one of them, a pin 
outside the package does not become defective. As a result, 
it is possible to remarkably lower the occurrence rate of the 
open faults. 

4. 3 [Modified embodiment of the Invention] 

By adding wiring to the single wiring and having the j oint 
section use three paths, it is possible to more lower the 
occurrence rate of the open faults. 



5.1 [Configurations and operations, manufacturing method, 
procedures or likes in conventional method] 

In the conventional method, a single joint electrode is 
mounted for the chip using one single wiring and an electrode 
corresponding the carrier tape is also mounted and they are 
junctioned by a thermocompression junction method by applying 
ultrasonic waves and electrical conductivity in the package 
is obtained from the chip. There is a possibility of the 
occurrence of connection fault in such the joint sections and 
defectives are excluded by O/S inspection process or selection 
process. 
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5.2 [Main disadvantages in conventional method] 

Since the power source and ground lines are operated to 
function by a plurality of wirings and each of them has the 
same electric potential, and, for example, if the ground line 
has 10 pins and one pin has a failure, it is impossible to detect 
the failure by the present O/S inspection process or selection 
process. Since this failure is detected for single pin by 
electrical inspection, it becomes object of claims from the 
customer. 

5.3 [Reason for occurrence of above advantages] 

In the present inspection process, the power source lines 
and ground lines having the same potential, single open fault 
cannot be detected. 

6. [Scope of right] 

Configuations and method for reducing connection fault 
by multiplexing the joint section in chip scale package. 

7. [IPC for search and keywords] 

CSP, BGA, chip size package, chip scale package, HOIL, 

H05K 
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8 . 1 [Drawing of the Invention] 
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[ Plan view ] 

b) Measure for improvement: By using a plurality of wirings 
for the chip and tape, a probability of the disconnection caused 
by connection fault can be decreased. 



8.2 [Drawing in prior art] 



Pad of tape 



Pad of chip 
Wiring -of chip / ' ■ / 
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Wiring of tape 
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b) Juncti6rt in conventional method 

Pad of chip corresponds to bump of tape in one-to-one manner 
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